Introduction: Hysterectomy is a common gynecologic surgery carried out to remove the pathologic uterus. Objective: To establish if sleep disorders and sexual function are associated with deterioration of the quality of life (QoL) in hysterectomized and sexually active women. Methods: A cross-sectional study was carried out with inhabitants from two cities of the Colombian Caribbean. The pollsters invited women aged between 40-59 years to participate; in their communities they applied surveys with demographic characteristics: Female Sexual Function Index, Atenas Insomnia Scale and Menopause Rating Scale. Sexually active women were selected; then the association was established with logistic regression. Results: 522 women were studied with an average age of 50 years: 30% oophorectomized, 59.8% Hispanic, 40.2% afro-descendants and 22.2% hormonal therapy users. 80% of them had somato/vegetative, psychological or urogenital deterioration; 29.1% with severe deterioration of QoL and 47.5% with insomnia. 
INTRODUCTION
Determining the quality of life (QoL) is a priority and it has become an important variable to consider regarding multidisciplinary interest and the approach from different perspectives 1, 2 . QoL includes subjective and objective indicators about physical and psychological well-being, independence, social relationships, environment and spirituality [1] [2] [3] . The World Health Organization defines the QoL as the perception that the person has about his/her own life within the value system and the cultural context in which they find themselves with respect to their purposes, expectations and concerns 3 . The evaluation should be multidimensional and it has to take into account specific and global components. Several QoL scales have been proposed, which are suitable forms of exploration 1, 3, 4 . Menopausal symptoms and factors that deteriorate the QoL must be valued during climacteric [5] [6] [7] [8] [9] . Most of the information has been obtained from Caucasian women and the results cannot be systematically extrapolated to other communities or ethnicities. There are no known studies in climacterics previously hysterectomized Colombian women, where the association among sleep, sexuality and QoL is evaluated. The objective was to establish if sleep components and sexual function are associated with worsening of the quality of life (QoL) in hysterectomized and sexually active women.
METHODS
Cross-sectional study carried out with sociodemographic questions and three validated scales. This investigation is part of CAVIMEC project (Calidad de Vida en la Menopausia y Etnias Colombianas). The project was developed in two phases: a. The properly completed forms to estimate severe deterioration of QoL were involved; b. Sexually active women were chosen to establish the prevalence of sexual dysfunction as well as the association between sexual function and sleep in the QoL. For the evaluation of sexual function and sleep disorders two scales were used: Female Sexual Function Index for the first one and Atenas Insomnia for the second, which are described later.
Participants
Afro-descendants and Hispanic women aged between 40-59 years old, residing in Cartagena or Barranquilla in the Colombian Caribbean. The pollsters, door by door, identified and invited to participate women with more than 12 months of hysterectomy. Surgically intervened women for malignant or obstetric pathology, vaginal or by laparoscopy and those who did not understand the study were excluded. Only the completed forms were considered.
Analytic tools
[A] Menopause Rating Scale (MRS): specific to menopausal symptoms and QoL; it is composed by 11 questions that are grouped in three domains: somato/vegetative (hot flashes, cardiac discomfort, sleep disturbance, muscle/joint pain) psychological (depressed mood, irritability, anxiety, physical/mental fatigue) and urogenital (sexual problems, urinary bladder, vaginal dryness). Each question is answered from 0-4 points. The total determines the score of the domain and the total score. Also, the scale identifies four levels of severity: none/ little, mild, moderate and severe. Somato/vegetative score greater than 8, psychological greater than 6, urogenital higher than 3 and QoL greater than 16 define severe compromise 4 .
[B] Atenas Insomia Scale (AIS): psychometric instrument about sleep disturbance composed by 8 questions which are answered from 0-3, the sum offers the total score; if is higher than 5, it is a sign of insomnia 10 .
[C] Female Sexual Function Index (FSFI-6): is a onedimensional abbreviated instrument of a previous proposal. It assesses the sexual function in the last four weeks and identify the sexually active women. Six questions explore desire, arousal, lubrication, orgasm, satisfaction and pain. Each question is marked from 0-5 points. A total score equal to or less than 19 defines sexual dysfunction
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Sample size
The 
RESULTS
645 women were invited, out of which 22 (3.4%) did not accept to participate. 101 (16.2%) incomplete forms were discarded. In the first phase, 522 women were included, 35.9% above the sample size and the distribution of data was nonparametric. 40.2% was afro-descendants and 59.8% was Hispanic. 68.2% had never smoked with an average age of 50. The 30.0% had bilateral oophorectomy and the 65.3% were hysterectomized during postmenopause. One out of five used hormonal therapy ( Table 1) .
The 19.1% showed severe/very severe hot flashes. Eight out of ten experimented in some grade somato/vegetative, psychological, urogenital or QoL deterioration. Half had severe urogenital deterioration, while two out of ten experienced severe psychological worsening. The domain with minor severe compromise was the somato/vegetative ( Sexual dysfunction and insomnia were associated three times with increased possibility of severe deterioration of QoL in sexually active hysterectomized women, p<0.0001 (Table 5) . According to the adjusted logistic regression model: being unsatisfied with the sexuality, decreased sense of well-being during the day, daytime drowsiness and low/no sexual desire were factors significantly associated with severe deterioration of the QoL. In turn, having almost always, most of sometimes or sometimes genital lubrication was a protective factor, p=0.03 (Table 6) .
DISCUSSION Hysterectomy
Is a surgical intervention commonly indicated to treat myomas, severe endometriosis, chronic pelvic pain, gynecological masses and uterine hemorrhages 2, 9 . In the last decades women have achieved better conditions inside the productive structure of the society, managing positions that demand for them to take decisions and different responsibilities. For this social positioning women also require better health conditions and . For some communities, the uterus symbolizes femininity and sexual value, so the hysterectomized woman loses hierarchy, is vulnerable to her partner, and becomes susceptible to social signaling for the detriment of QoL 12, 13 . Moreover, the hysterectomy can cause new symptoms due to the reduced availability of ovarian hormones, as well as vaginal shortening with involvement of the QoL 9 . As a result, women have to be informed about the expected benefits, potential somatic, psychological, urogenital impairment and consequences in the QoL because of the intervention. The aforementioned consequences are influenced by personal (ethnicity, age, biological conditions), social, educational and sanitary aspects 14, 15 . It was observed that four out of five middle-aged women had, in some grade, deterioration of those domains and the QoL. Half of them had severe urogenital deterioration and three out of ten had severe deterioration of QoL. SaavedraOrozco et al. 15 found a similar clinical profile in other group of hysterectomized Colombian women evaluated with MRS: 18.7% presented severe/very severe hot flashes and 25.7% severe/very severe sexual problems. These figures are high and show the need for health interventions.
In the United States, 600,000 hysterectomies are performed annually and half of them include bilateral oophorectomy 16 . One third of the participants had bilateral oophorectomy in this study. Deciding to remove the ovaries with the uterus must be a decision supported by clinical criteria, since the removal of the gonads causes immediate loss of estradiol, testosterone, and androstenedione 13, 16 . Finch et al. 17 found greater vasomotor, psychological, physical and sexual deterioration after bilateral oophorectomy compared with preoperative evaluation, which showed that surgical menopause affects negatively the health and QoL due to hypoestrogenism and hypoandrogenism. As mentioned earlier, hormonal cessation is associated with an increase of 50% in the risk of osteoporotic fracture, double increase in mortality after hip fracture caused by trauma and double risk of Parkinson disease and cognitive deterioration 2, 5 . The Women´s Health Initiative 18 informed that hysterectomy with oophorectomy is an independent factor for myocardial infarction or death by coronary heart disease.
The hysterectomy with oophorectomy can trigger sudden onset of hot flashes, mood changes and vaginal atrophy, which are related to damage of the QoL and sexual deterioration 17 . Oophorectomized women had worse sexual function than those not oophorectomized, both in sexual desire, frequency and orgasmic response 16 .
Sexual function
Several authors 8, 19, 20 have indicated that the greatest sexual deterioration in women undergoing surgical menopause is due to the reduction of estradiol and testosterone. The Women´s International Study of Health and Sexuality 21 reported that women aged between 20-49 years and with surgically induced menopause had higher rates of hypoactive sexual desire disorders compared with those who had intact gonads: 26% versus 14% respectively, p<0.0001, which coincides with the study findings where dysfunction, low desire and dissatisfaction were risk factors for deterioration of QoL, p<0.0001.
The appropriate vaginal health is important for sexuality 20 . The decrease of estrogen is associated with genitourinary atrophy, lactobacilli reduction, basic pH, changes in flora and vaginal dryness 19, 22 . Women will experiment pain during sexual activity, lose interest and avoid sexual relationships. All of the previous have negative impact on their QoL 23 . Half of women with genitourinary atrophy inform that the symptoms interfere with the sexual enjoyment; 12% of the women without a couple prefer to be alone due to these symptoms 6, 24 . In the Vaginal Health: Insights, Views & Attitudes study 7 , 75% of women informed that vaginal discomfort negatively affected their sexual life. Vaginal dryness induces worse emotional well-being and social functioning 5 . The presence of adequate lubrication was a protective factor for deterioration of QoL in the Colombian studied women, p=0.03.
Many hysterectomized women can be sexually active, if they have a stable couple. Although most of them consider that sex is an important part of life, as was observed in the study, dissatisfaction and sexual dysfunction are highly prevalent 8 . Generally, few women reveal their sexual concerns, hence the importance of medical thoroughness. If sexual dysfunction is suspected, the doctor must deepen into social and medical history with questions focused on sexuality. Discovering the etiology and identifying modifiable factors can lead to improvements in the sexuality and QoL
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. Sexual dysfunction and QoL are multidimensional concepts, interrelated in both the reproductive and climacteric stages 25 . The perception, participation and expectations of the sexual partner, before or after hysterectomy, are poorly studied. Solidarity and empathy between the couple can reduce false expectations or preventions regarding surgery. Men tend to worry about hysterectomy impact, especially with regard to sexuality. Both, man and woman, should receive complete and precise information, always taking into account cultural customs and sexual behaviors 2 .
Sleep disorders
Are frequent alterations in postmenopausal women. They can be primary or secondary to hot flashes, disorders of the state of sleep, medical conditions, psychosocial factors or intrinsic sleep disorders that, if remain untreated, can cause deterioration of the QoL. Insomnia, well-being diminution and daytime drowsiness were factors associated with poor QoL among the Colombians women analyzed in this study. It has been showed that ovarian hormones have favorable impact in the sleep 26 . Progesterone stimulates benzodiazepine receptors with sedative and anxiolytic effect 27 . Estrogen has a benefit impact on sleep architecture; also, it is involved in the metabolism of norepinephrine, serotonin and acetylcholine: neurotransmitters that control sleep, increase the total time of sleep and diminish the sleep latency and the number of awakenings 28 . Memory loss, a recurrent complain among postmenopausal women, can be associated with poor sleep architecture 29 .
Having said that, the average user of hormonal therapy had fewer night awakenings than non-user in a study with 3000 postmenopausal women 30 . It is difficult to identify the beneficial effect of estrogen compared to progesterone. Both hormones seem to have independent therapeutic effects on sleep 25, 31 . Testosterone and sleep have not been extensively studied; apparently, they do not alter normal sleep 32 . However, the etiology of sleep disorders is multifactorial; it must be evaluated and treated because it goes deeper than menopause. The etiology may arise as part of aging and it is not necessarily related to the decrease of estrogen levels.
Limitations
This research has typical limitations of cross-sectional studies. There was not evaluation of sexual dysfunction, nor daytime insomnia or sleepiness, or of QoL before the surgery. It is necessary to carried out mores studies with other designs that allow a greater approach to causal relationships among sexual dysfunction, sleep disorders and QoL in hysterectomized women. Although only women operated for benign pathology were included, the diagnosis that motivated the surgery, complications or subsequent evolution was not specified.
The time from the intervention to the subsequent evolution was not establish in order to determine if QoL and the identified factors are modified with the time. In spite of the results cannot be overtly extrapolated, they are the first approaches to the study of QoL, sleep disorders and the sexuality of hysterectomized climacteric women in Latin America and the Colombian Caribbean. On the other hand, it has as a strength that it was carried out in the community with tools that measure the perception of women. The tools are widely validated and had good statistical reliability in the population involved.
Recommendations
Sleep and sexuality disorders must be evaluated and treated in hysterectomized women. It is necessary to take into account biological, ethnic, cultural, environmental and familiar aspects.
CONCLUSION
It was observed that insomnia and sexual dysfunction behaved as factors associated with three times more severe deterioration of the QoL in climacteric and sexually active women previously hysterectomized.
